Chapter V.—PRIME MOVERS, MOTORS, AND
 GENERATORS :

This chapter presents statistics on power equipment in use and available for
use in manufacturing establishments. .

In making use of these statistics it should be borne in mind that the horse-
power figures represent the total rated capacity of engines, motors, and other
prime movers, and that the average amount of power in actual use during the
year was considerably smaller. . :

The schedules for 1919 called for data in regard to water motors (driven by
water from street mains), but no request for such data was carried on the sched-
ules for later years. It is possible, however, that in some cases water motors
were incorrectly reported as water turbines. .

The power of electri¢ motors driven by purchased current is included in the
total primary power, as shown by the census reports; but, in order to. avoid
duplication, the power of motors driven by current generated in the same estab-
lishments is not included. (These two classes of motors are, in effect, primary
and secgz;dary power machines, respectively, in the establishments in which they
are used. oo :

It will be noted by reference to the table beginning on page 1270 that the com-
bined horsepower of steam engines and turbines, internal-combustion engines,
and water wheels and turbines has not varied materially from census to census,
whereas the power of electric motors has increased rapidly. In other words,
during the 8-year period covered by the table the increase in the aggregate
primary power is accounted for almost exactly by the increase in the power of
electric motors driven by purchased current. As a consequence, a considerable
increase is shown in the proportion which eleetriec power forms of the total, and
this results in an exaggeration of the extent of the increase in the use of power-
driven machinery, since the difference between the horsepower rating of electric
motors and the actual amount of motor horsepower in daily use is greater than
the corresponding difference in the case of engines, turbines, and water wheels.
This condition is due to the fact that in many factories some of the motors are
idle or are operating at considerably less than their rated capacity during a large
part of the time, so that the combined rated capacity of all the motors greatly
exceeds the amount of power delivered by them at any given moment. To
illustrate: In a factory using steam power applied directly through shafting and
belting, an engine of 1,000 horsepower may be sufficient to drive all the ma-
chinery; but if, without any increase in the amount of machinery driven, the
factory is equipped with electric power and a separate motor installed for each
machine or each small group of machines, the combined rated capacity of these
motors will almost certainly be much more than the 1,000 horsepower of the
steam engine originally used. = This would be necessary because each individual
motor must be powerful enough to meet the maximum demand made upon it by
the machine which it drives, whereas the steam engine need only be powerful
enough to meet the maximum demand made upon it at any one time by all the
machines taken as a group, which would be considerably less than the sum of the
maximum demands made by the individual machines at different times. - In
other words, the maximum demand of the group of machines, which the steam
engine must be ahle to meet, would be materially less than the sum of the maxi-
mum. demands of the. individual machines, which the motors must be able to
meet. The number of horsepower hours of energy consumed would not, however,
be any greater in a motorized factory than in a similar factory employing steam
power. : C . ‘ :

Thus, the increase in the total rated capacity of prime movers, coming, as it
does, wholly from new installations of electric motors, is not a true measure of
the increase in the consumption of mechanical power in manufacturing estab-
lishments. - : : o P .

‘Data in regard to the number and the capacity of electric generators in use in
manufacturing establishments were collected for the first time at the census for
1925. Some establishments which do not ordinarily use current generated in
their own plants for their manufacturing: operations nevertheless maintain one
or more generators for emergency light and power purposes. For this reason
the figuies for generators can not in all cases be coordinated with those for
motors driven by current generated in the establishments reporting.
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PRIME MOVERS, MOTORS, AND GENERATORS
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